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Bj-3*> S. ^ofl yfl^SH ti>-g-^^^11 t£}34t M^*)7}7] 

« ^ M-a^Bfl^ yfl^ls]^ 3Hr^. nslJi 7H>^>sl 

£ 1 
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{Plasma chamber having plasma source coil and method for etching the wafer 
using the same} 

<2> 51 2^r 55 1<5] #5^} di^3.<Q^ 7fl5^5LS. T^ifl ^.o] 3j 

^5Lolcf. 

<3> 51 3^ 51 1^ 7H>x>s] 7^^o_S. q-Bj-vfl 5L<y ^^S^cf. 

<5> 5 5^r ^ t^2] 21 tf-E- ^ 4^51 <H^r ^ 

<6> il 6^ ^ ^ #5r^^> °l-g-tr $M**I ^1^^ ^^^>7l 

<7> £ 7^ 51 Q$\ afll 7fle^°.3. M-Bfafl Ji^l S^ltf. 

<8> 55 8^ 55 6^ ^12 #5}-3^} ^^S<H^: 7flE*^^.S M-B^ j^o] £^o]rf. 
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<io> S31^^(ULSI; Ultra-Large Scale Integrate) S)S.^x r §^ *\}2z7}^-gr *1 

°}3lo\}5L $\3.x] ^(deposit ion) ^ *>-g-£]^ ^ n ^-g-^« ^ 

<n> #Sr3^> %*\^, H ^g-^iflofl #2fSP># <y^3-°3- ^^^1^1 

^ofl rc)-5f A}olfSBS ^^1(ECR; Electron Cyclotron Resonance) H 

<^7l #5|3^>(HWEP; Helicon-Wave Exited Plasma) -g-*?M) ^ 

3^>(CCP; Capacitively Coupled Plasma) =£i f -frJE.^ #Sr3^>(ICP; 
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Inductively Coupled Plasma) di^ ^ <^ &| 7>*1 ^ff€ *r SM. 

-B-s^ ^ #5f3n> ±^ -g-^ ^ #S]-3n> o. ^ q. 

Bfi^^r 3-§-H ^^(Adaptively Plasma Source)^ $1^-. 

<12> #5^} *fl-g-*r #S|3p> %B)^ ^3:^-^1*11 °1 

51 ^zJ-^KCD; Critical Dimension)7l- T^s>fl M-E^tf. <^7H ^zJ-^KCD)^ 
^ #3 ^*Kr ^4" HS^^r ^zj-^ ^ ^*)1 HS-Sf-^ 

<H*I ^ S-^f t#4. °l^f ^°1 ^E^l^sl Jf^-Zf 7>^-7>e) Jf^ofl 

AjS] Alzl-^^71- Cj-S^ q-Bl-^-ofl ^3E.^| ^^3S|ofl tfl*V ^ZV^^O^ ^^o] 

*i*r£|*r ^S^. 0)9]- y^o) laKE.^sfloi^ 7H v ^}sl Jf^- 

oflA-1^ ^^^>7> M-Bl-M-^r °l-fRr <$Z\ 7 }x) °}^°] $1^} , H ^ 

M-^r ^z^-^ofl S]^ Y^#(by-product)S.^i£l ^ (polymer ) ^HM^r. 
^©.S. ^-^r#^i iH^^r #Sl^7> 5g^£lir ^5L^7 SK£*fl °] *\ S| #^1 
3f 7>^-7>5l ^6)1 A-l xVol7l- ^Cf . ^ ^ «K£*11 31 <=>1 ^ ^ ^ Jf^X] l£ 

^*Rr felclc ^^5l7l7Vxl^ ol ^71 Si 71- ?J y];J£^l^cl3l 7K>7>51 

Jf^H ^M§§Kr ^^5\7)77}X}$) o]^7lel7> #tfl3jc>_3. 3]-tf. tt|-eH 

*h H^M-Ji, n ^ ^sV^ HS^^il- 3fS§>7ll ^ SS-sl-^^: 
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-g-^Hr*l, t5^f #tfia)°.5. ^7\] IHH^ ^7>^# X\-%-^*\Si\ ^Jj*-ofl 
7 >Xl ^BfljL M-Bf^i- ^ Sa^. 

<13> oj^jrx} ^ 7l#^ ^l^r, ^r^l^^l^^ ^ 

<14> ^1^J17> §Kr ^ 7l^^ ^Ml^, ^l-S-Ai "S^ 

e^j. ^fla]^. oi-g.^ ^|o]s| 70z]-H o Vtf^ ^^cf. 

<15> #7l 71 #^ ^§>7l ^- <g -gAHofl rq-S. §5}-3*|- 

iiS^f 5Hr #el-^> ^^r, ^ 3)^3}- ^) sfl #e}- 

^^Hflofl §b^-3p>1- *§s§*\7]7] n=aX(b/ra)(^ 7]X\ a ^ b^r 

^S^^o] ^<#d\)A\ tij-Tj^; ^ ^o o >a.Aj o. S .w. E ^ <S^>£H ^-71 

Jf^^l 1-311- ^ M-Td^Efl^ ^^o. s ufl^s]^ ^s^l l-el-^p} iia 6 ,); 
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<17> 4 V 7l 7]#^ ^§>7l £ CfS. ^Al^joll rcj-S- 

^> d^S^ ^ #5}^> ^ ^ S^-Hf AJ-YB] S-6fl I" 

^v\7\ ^^5]^r ti>-§-^^>^ *V^5]^r 1^4^; ^ ^ ^ ofl tifl^£]o] ^7) 

^J^l 1-511 # M-^^Bflol ^ft^^S. ^^15151, 7}^Mo\)*)$] ^>7l 

ol 23 7-1 Si 71- -#71 $flo] 5E| ^oflX^ ^7l £.3.-^ ^ 0)7^7^^ 

<is> 4 v 7l n=aX(b/m)(<*l7H a ^ b^r <£sl ^^r, 2 °R>o} 

ol = o]^l t^st^S] 7fl^)S 711^51^ nsl^l Sl^# ^JE^f- vy^m^ 7 A 

<19> ^r7] 7}^*\ uzf^# ^§1-71 £ S tfS ^HH ^ 3- 

51-3 ^iisH^ ^ #S}-3t4 %V\±=, ^ ^ SHM Sl^3f Aj-Jfo] s.^ 
sfl #el-3n>7l- tit-g-^^]:^ ^£1^ ^w^; ^ ^7] ^ ^ yfl*lEH 

^-71 y>-g-^7RlH #el-3^S ^^^7l7l ^1 4^71151 ^S^^ol 
33i*r# 7M^Ai f^ o HH ^^1 ti>7j^ £i= ft^^El <S^SH ^71 
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f^Y^s] #5)1 # nq-el- uRd^Efls] ^^o.s. yfl^lsjs], 31 <>1 ^ ^3-^3-^ ^ 

<20> 4 v 7l ^SW^, n=aX(b/m)(^7lAi a ^ b^r <#sl m ^ 2 oR>S] 

°1 HHJ-^^H}. 

<21> #7l ^ 7l#^ ^§>7l £ W #^n> 

°l-g-^ ^1^1 Si ^yj-tf^, 7>^>SlollA|5l #B]-3*> ^o]5£) ^Al ofl 

Ai^l #5l-3n> ^51^ ^ *fll #5l-3^> ^^S<H , « 31 ^ 7>^-X>5l ofl ^ $] 
1-B1-3P} ^£7> ^|ol5) ^ofl^o] 1-S1-3T4 ^JEiLT} ^ ^12 #el-3n} ±^3. 
°M ^l^Rr ^1; ^^7>iSl y l7 |. ^o} c^a-# ^5Rr 

#7)1; ^7] #S^-S/7>^-5l Hl7> Tjo- ^-71 ^1 #5^} ol-g-S} 

«^ ^1^^^ ^*J*Kr #711; 31 #7] #S-fs/7l-^Sl «17> ^ ^ ^-71 ^12 
#5l-3n> <>l-g-^ ^^^r ^J*Rr #7111- 

<22> A o V 7l ^1 #5l-3^> 4fl^l3t| ^ojsE) 7>^>Blcfl «1 c?}^ 

I^hWI ^ 5-^-*>7ll sfl<?I sm ^Bfl# ^ ^<>1 y>2J-^§>x^-. 

<23> ^-71 ^12 #5^} 4^5L<H^, $IM IE) 4flol3S| 7]-^fe| ofl *] <?H 

#tflS ^ l-^^>7ll 1"^ MS 7A Q ] H>^^. 

<24> ^-71 ^S^-s/^o] y)7l- if^Xll- ^#75}^ #711 ^r, A oM 
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5] til 7]- 2# ^SL^_ M^r &^}5L , ^7} = /7>£- ti] 7> 2 ^h 0 !^ 

^ ^ W§Kr ?H ti>=J-^§}Tl. 
<25> ^>7l til 71- 2# M^r ^l^-7>iir A o V 7l #5.^-5/^ H j 7 j- 2 

i°J tile^^t}-. 

<26> ^7] S/71-^ til 71- 2# ^ ^1^-71-iir, CF 4 7l-i , C 2 F 6 7l-i , C 3 F 8 7l-i 

^ CHF 3 7l-^ # *H51 s^-^ ^Z^i^a!, AJ-71 #JL-f s/^l-a. til 

7f 2 Ajzl-7]-^, C 4 F 8 7>i, C 5 F 8 7j-^, CH 3 F7^, CH 2 F 2 7l-^ ^ C 4 F 6 7^ # 

^<>l£ ^1 — sl-M-l- s^Rr +\7Jr7}^9l ^°1 til-53-^l§>ci-. 

<27> ^1*1- ^Jf JE 1 ^ t25}<^ tiV^«t A oMl§l ^^§1-713. 

ne-iq-, ^3 <sJaH#£- <^ 7 >*1 cfs. ^nfls. ^ °Xslv) , 

<28> S. 1^ ^^l H 4 €t l"5fS^> ^iS<H^g: 5^ #B]-3t*> 3§ 

all- M-^ifl a. 91 ^r^£°l^-. nelJi £ 2^r S. 1^1 -f^^ ^^3. 

^flti] ul- cl (chamber body) (110) ^ #S|3^> 4^S<H( 120)^8: ^^€^f. 
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<>1 i^oflS. #7l f2}^p} ^tH(lOO)^ RF *I 41(131, 132 X^^f. 
<30> #71 -AW] 4^(110)^, £ SFjS-S] #^3} ^1 51*11 ^Sl^r 

3.71 Si iflJf ^(111)^- ^Cf. «1 ifl^ ^( 110)^1 H>^6fl^ ^Sl§>Jl 
7> §>^r ^ll^3El(140)7> 91^^. °1# 41 «M M-Bl-tfl^l^r ^^l 1 ?}, Wl^- 

^Itt ^l o l^(140)# ^^-71 41*t A^BK^l^l)7> tifl^SH, o] A^B)^ 3g 

«1 4^(110) si ^-21 *fll RF ^€(131)21 <U 9i^^rf. RF #31(131)51 

<3i> #71 #e|3^> 7^^92(120)^, ## ^(121), #41s<ll#(122) ^ 7># 

71-51 ^(123)# ^#(121) ^ ^^"^#(122)^ ^«1 

MM (110)31 #Jfoll ufl^S]^ ^-3] #^-^4 og^ ^ o^^s ^1^1 tfl (125)<^1 
^Is^tfl, ol 7lxltfl(125)fe <^5l ^BflS ^ ^cf. ^Tidl xlxlrll(125)ir 

^^^#(122)^ =-sl AH6fl ^sl^ -B-^^ll^ ^ $1^. SE^r 71x1^(125)^ 
S-^S^-Bl 92^ 7J;74 ol^sl^ JLT^ ^ ^51 2^31, ol o. xlxltfl(125) 
3f =-3 #Jf^ 7>o]o]l^ yj ^7iolr|. ^# Jf^l (121)^ ^ j^ofl ^^§>ji, 
°1 ## ^(121)31 ^#J=L6fl^ =§^# (121)^ a o >«.^o]1 ^JLS. 
€ ^1^1^(124)01 Bfl^l^cf. ol *1*13-(124)£: *fl2 RF #41(132)31 <H ^7}^ 
€*=h ^12 RF #41(132)31 tj-s ^7>^ ^^^4. *1*1 ^-(124)3 *fi^ ^# 
(121)31 ^Oj^ ^o] ul-eJ-^^nl, tilH.Al o] cHl ^S^lSr 

<32> #71 1241 S<H#^(122)^, £ 2<^1 2.^1 € 4^7H3l 

(122a, 122b, 122c, 122d)S>1 , ## ^(121)3 #5flS.-^Bl ^oj- Jf^j 
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(121)5] ^5}- 5Hr^. #7l ^/fl 

5} ^S^#(122a, 122b, 122c, 122d)5l 7fl^# 47flS ^§r^ ^§r3L 
°}^r ^H^S ^Bf^fl ^o S ^ til-H-A] 47flo]l &T=Rr ^ 

^ ^ #7l ^S^^, n=aX(b/m)(^7H a ^ b^r <£5] 

2 °1#S] ^^s. ol^^^ ^oj^ojo} 7 fl^)S. 711^15]^ 5]^-r# ^SUf- wfl 

*l€^h #71 ^1(121)^ ^7fl5l ^3.^(l22a, 122b, 122c, 

122d)5] 7fl^2}- ^<H*b ^o] uj-Bj-^^xltfh, ti>H.Al 

#(122), ^#(121) ^ ^-(124)^ S.^- 51*1^ 7fl^SAi ^ o] 

$IJ1, rf-E zfl^jS. o|-c^ o irf _ 
<33> #71 7>#*}E| w-^(i23)^, 51 3ofl 51 a] ^ h)-^ ^ Vo l, €^5l Ji el *§#* 

5Hr^r. °1 7h#7}s] w-Aj(i23)^ Afle)-^ (ceramic) SE^r l-eH>S #^5. W 

51 15] ^J5.S q-Bl-\+ 7K>7}S1 Jf#(123)£r 31 <>1 ^ ( 140 ) 5] 7h 

#^Sl5> #^T}. o] 7>#^>Sl (123)<^1 51 §fl 31 140) 7>#^°11^^ # 

ej-^r b]£7} ^51 31, n ^ozf 31 o]3j)(i40) 7>#*rBlo|HS] ^^^># 31 

(140) ^^^Mi5l AlzV3gxl-5l- 7-151 ^^§>7ll ^ $.M. 
<34> H 4^r ^ ^^51 tf-E- -*UH6fl #el-3^ ^ #5fli^> 

^HlS M-Bl-tH 51°] £ 44H £ l^f -S-lt 

<35> 51 4# ^-S^, #^5l cf^ -*UHofl tt)-s s-^^j. ^BK200)^1 *fl-g- 

Sl^r #el-^^> ^^5111(220)51 ^fe, 51 1^ t2S}<^ i§^*t irSf^} 
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(220)^, ^Hr7fl<2] ^S^#(222a, 222b, 222c, 222d)°l (221)^1 #31 

^H-b ^H^l 1 ?}, ^5L<H-&(222a, 222b, 222c, 222d)^l ^^h>^(110)^ ^> 
^ o]^ 7 -lsl7l- ^HH 4^-4. sl(l4 

0)^1 #^£]ir ^-^-^l^i^r ^^^^#(2223, 222b, 222c, 222d)^l 

°1 -S-tfl^6.S ^Sr *f|l ^(dl)^lJl, ^^^1(140)51 7\^7}^]9\ ^ofl 
^ ^^3^^(2223, 222b, 222c, 222d)^l TVT^o] >5J-tfl^o.S. *fl2 #^(d2)<>l 
°1# ^§>^ ^S^-i:(222a, 222b, 222c, 222d)^: *l*l*Kr ^1^1^(225)£ 

^-7) m imidDSLS. ^UVtl(llO) S.a2f O^S^ ^Oj-tLW.^ #7] 7]}2 

^(d2)AS. ^^(llO) ^^l ^ ol^£l^ 7H^}Sl^-^-^-, n^JL *U ?! 

2Kdl)°1M A2 ^^(d2)J^S. ^tf|w>rl(ll0) ^SLsL^j 

*r ^^t}. 6]<q- ^ #e)-3*> ^^S<il(220)^ ^o] si (140) 7>^" 

*>eHH 3H3K140) ^^^1 til§>^ ^ S 222a, 222b, 222c, 222d)^l 
ol 74 7-I el 7V d| l-el-3^} $| o] js|(140) 7H^>sl^Ai g| oj si (140) # 

4J«-W-oil til§>^ ^tfl^o.^. D| ^-oj-xH, n ^o]3S|(140) 71-^-xl-Bl cHl 7.-1 o) <N 

^1^1 Si (140) ^^g-o^o] AlZ|^^ 7-1*1 ¥^^711 ^ ^ fll}. 
<36> £ 5^ ^ ^^1 5& oflofl tq-S. ^e)-3T3> iia^f #51-3 

th> |Blf M-Eim ^SOlcf. £ 50^ £ 13f ^<H*V t^^-lir ^^^t A 

M-Bj-iflB-S. °l*HH*r ^51 S§^-5}7]S. 
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<37> 51 m a- Tg^S] Cj-S ^A]oflofl re^ ^e^n} (300)^1 *fl-g- 

^^^#(222a, 222b, 222c, 222d)°l ^«]y>^(110)^ ^^^2] oj^Tl 

s]7> 4 Vo l?Nl, ^} ^^S^-i-(222a, 222b, 222c, 222d)°l 5*1 (140) #43^ 

^sq^-s- yfl^l^cf. $Hojs) (140)^1 f^^^H 7H> 7]-^ <^l, a= ^°<Hf^ 
(321)^1 7h4£ ^sH^r 4^(110) =-ozf ^>^(d3)^ ^1 

7>^X>e| ^<*l 3WRr ^iS^ ^^4^(110) ^ 

5] ^ *fl2 7j-74(d4)^r# o]^^t^. <*|7H *fl2 ^(d4)^ *fll ?l^(d3)^ c| 
B.A. 7f^f5]t ^-§^1 3*l*Kr ^iS<H^ ^^(110) ^ 

*fl3 ol^^ltl. x-113 ^(d5)^ ^12 ^(d4)i^- c) 3.^-. n 

hV^(HO) ^ >J f^ §3f a]}4 7i74(d6)^ <^7lA-] ^4 ?i^(d6)^ *fl3 ?> 

^(d5)^^ e| 3_v\. o]g\ 7^6] ^^^^#(2223, 222b, 222c, 222d)^ *IM*| 
(140) ^SLS.^ 441 °1 3] (140) 7}^x}z)S. 711 T=t yfl^m^. 

y^o] <$}o] sl(i40) 7H^>sl ^r^f- ^^wM(llO) ^-^.S-^-Bl ^ c] ^ 

^1 ol 31(140) 7K>7l-^ollA] o| §^-3^ ^ d] ^51 31, tt|-5M ^1 

^is] (140) 7H>7l-s]o 1 l^ol Aizv 3^1-3= $| o] 3] (140) Y^H^l 

<38> £ 6^ #5^3*1- ol-g-^V oj 3] Al^-wj-^^- ^ §J-7l 
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<39> 51 6 vfl*] £ 8^: ^S^MS, ^|6]3t| 7>^-x>s]ofl^^ #S}^> ^£7]- 

12 #2f3*> ^IW^I 610). 11 ii2 0 ^, 51 

71 511 € H>i^ ^-o], ^ol3f| ^4J«.«-o] ^ojsl 71-^-71-^1 yl§>^ ^§>1 1 
<*] 51^- ^1 (concave type)^l *1*1 1(725)1 $] 1 

^1 ^(721)J^LJfE-1 ^-xl5]o] ^1(721) l^Rr ^Hrl^l 

^3^(722)#1, ^JfMMfe *fltHHl-tl (51131 517l£)xl^ 2^9M^ 

#51-3*} iiaoj ^.w_6\] 1^1^)1 7>^-1 1*1 31, 1 1 3E| 7^71-Bl 1 7^ ^ 
«]y>cl1 ^>fl 1*1€^. 12 #5l-3^> £ 8 6fl y>^ ^o] ; ^ 

°H 11^1 7l-^-7}e)1 ti^H ##£l^ ^s. ^Bfl (convex 

type)Sl 5Hr^. tq^l 7lxltfl(825)1 ^1 ^l^M ^ (821) SLS.^ 

^-x^l -^(821) i-Hd^J15. #B]*Kr ^1^1 &$)3.<Q(822)^:°], 1 

<=>1^1 #^^17^ ^fltf|wl-rl1 Tgl l^lslJi, ^ojs] 7H 1 -7}sllAi^ ^tf|H>rl 
1 7>^-1 1*1^. 
<4 0 > cf^-1 Af-g-^ 7}zl-7>i5l #S.^-s/7i-^( F /c) til(ratio)7l- 

1- ^W(^1 620). ^7l7i tSi5/ 7 )-i nl 71- Tizi-71-3^ ^#(by- 
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product)^ #51 ^7\) ^HH^ ^^7>^# Sl^lW. ^l^cfl CF 4 7>^, 

C 2 F 6 7>i, C 3 F 8 7Vi, CHF 3 7>^ ^ 7h^M , cfl^JlS. tS-fs/ 7 )-i ti^l- 

B^f ^1 iHH^l^r ^AA^ S\^m^c. ^l^cfl C 4 F 8 7l-i, C 5 F 8 7}^, Ctt 3 F7} 
CH 2 F 2 7Vi, C 4 F 6 7l-^ #5] ^1^71-^5.^, cfl ^^o.s fS^2/?l-i til 7} 2 

<4i> Cj-^g-ofl AlZ|7h^^ til 7]- ^-t" ^1 #^3^> ii3^f 

l-e^} ^ til on ^^(^^1 630). ^^7h^^l tS-f2/ ? fa til7f ^ Tj-fofl 
ir, 1-51 ^ 7 > ^>tfl^o.S. 1 ^5f^ 31 °1 ^1 7}^-X}?)o\}A] 3\-5L*}?\} 

#£l-3n} G]£f ^Al^o]: §H , 31 7>^-7>Sl oflA^ #5l-Sn> ^5171- 

^ #sf3^> iia^l #51-3*} ^V^tf. *fll #5}-3n} 

^€ #5}3*> ^*1# ^-g-^ ^lz]-^^- ^J^K^l 650). 
<42> ^ ^Zl-7>i5l til 71- ^ ^ ^2 #&l-3n> ±^3.<U^ # 

^^ofl ^^(^7^1 640). ^7^*1 #S.-f s/71-a. ti] 7> ^ 
^^Ml^r, #5l^7> ^tfl^S ^^1 ^^ Jl! nj.^ o] Tj-follH ^olsl 7 }^*} 

Sfl^i^r Si 7H^}5HlAiol B]£f #7>A] ^ ^ Sj 7>^-7>Bl ofl ^ 

^ 1-Sl^7l- #^5151^- §>^^> 5]-Pl, tCj-Sf^ ^1 o] ^1 7h^>Sl $\ #5^} 
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3n> *Atf|o11 tc^e^ ^ols| ^o]s] 7>^X}-5] ofl A] <2] 

-g-^Rr ^W7} #51 ^# ^HH^ %S.<$ T%B±X\ ^Bfl SEfe 1-^- 

^Oflofl *V^5]X1 ^O.T^, TgJ-^O] A>AJ- Vf] O]] A-| ^ ^O>0flA] ^> 
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[^T L * 1] 

n=aX(b/m)(^7H a ^ b^r <£S] m ^ 2 °R>o} <>1^*1 ^fls^ 

13^* 2] 
Ml 1 * 3] 

^ Aj-JjLo} ^1 ^«ti #5fS^>7> ^^£]ir W>-§-^?J:^ 
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